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Dental anxiety refers to patient\'s response toward stresses associated with dental procedures, in which the stimulus is vague, anonymous, or not present at the moment.\[[@ref1][@ref2]\]

Fear and anxiety and related to dental procedures are one of the problems frequently experienced by patients all over the world. Despite the innovations in dental materials, technologies, and improved knowledge, a significant percentage of patients suffer from dental anxiety. Dental anxiety is rated fourth between common fears and ninth among intense fears.\[[@ref3]\]

Many patients are afraid of some of the stimuli involved with dental therapy, which could affect the dentist--patient relationship and the dental treatment plan.\[[@ref4][@ref5]\] The occurrence of dental anxiety may be attributed to age, sex, educational qualification, and socioeconomic position.\[[@ref1][@ref6][@ref7][@ref8]\] It is also related to many factors such as personality characteristics, a history of traumatic dental experience, painful dental experience in childhood, or even from indirect learning from dentally anxious peers or family members.\[[@ref9][@ref10][@ref11][@ref12][@ref13]\]

Astramskaitė\[[@ref14]\] reviewed previous studies to identify reliable factors affecting anxiety in adult patients undergoing tooth extraction procedures, and found that there are many factors that may affect dental anxiety such as level of disturbance during the procedure, pain experience or expectations, difficulty of the procedure, and marital status.

Dental anxiousness is different among various individuals and communities.\[[@ref6][@ref11][@ref15][@ref16][@ref17]\] Suhani\[[@ref18]\] studied dental anxiety and fear among a deaf population in Cluj-Napoca, Romania. He found that higher percentages were noted among women and people with a history of traumatic dental experience.

Soares\[[@ref19]\] analyzed the predictors of dental anxiety in children and found that family income and psychological well-being were inversely associated to dental anxiety in 5--7-year-old children. Sayed\[[@ref20]\] concluded that projecting the visual output of the dental procedures is effective in distracting the child patient during the procedure and subsequently reducing dental anxiety. In contrast, Mishra\[[@ref21]\] stated that the multimedia was not found to be significantly affecting the behavior of the child in dental operatory.

Kilinç\[[@ref22]\] studied the effect of different places on anxiety levels and stated that the children felt more anxious at the dental clinic that at the kindergarten, although the children had been informed about dentistry and were introduced to a dentist at the kindergarten. There was increase in children\'s pulse rates which is a physical indicator of their increased anxiety levels. Determining dentally anxious patients is essential for pain control and better treatment planing.\[[@ref23]\]

Anxious patients have more missing and decayed teeth in contrast to non-anxious patients as they stay away from dental treatment and delay their dental visit. In addition, their poor oral health status which can affect their quality of life in a negative manner.\[[@ref24][@ref25]\]

Anxious patients need to take more analgesics for pain relief.\[[@ref7]\] Dental anxiety has a consistent impact on pain through the entire period of dental treatment, and therefore, should be assessed as a vital step not only in the management of anxiety for patients with high-dental anxiety but also in pain control for all patients.\[[@ref26]\]

Several scales have been developed to assess patients' anxiety and fear level so they can use proper management strategies. Objective evaluation of dental anxiety can be done using anxiety questionnaires such as Dental Fear Survey (DFS), Corah\'s Dental Anxiety Scale (CDAS), Modified Dental Anxiety Scale (MDAS), General Geer Fear Scale, Chotta Bheem-Chutki Scale, Venham\'s Pictorial Scale (VPS), Facial Image Scale (FIS), State-Trait Anxiety Scale (STAI), and Getz Dental Belief Survey.\[[@ref27][@ref28][@ref29][@ref30]\]

MDAS is based on the CDAS. MDAS is the most popular scale for measuring dental anxiety in the UK.\[[@ref31]\] It is reliable, valid, and has excellent psychometric properties. Answering the questionnaire is easy and quick, and therefore, it is appropriate for clinical use.\[[@ref32][@ref33]\]

It is a brief five-item questionnaire. Each item has five answers; the answers vary from "not anxious" scored 1 to "extremely anxious" scored 5. It is a straight-forward and easy to complete and requires less time for finishing.\[[@ref34]\]

MDAS has been used in many countries all over the world and has been translated to different languages.\[[@ref1][@ref32][@ref34][@ref35][@ref36][@ref37][@ref38][@ref39]\] Filling of the questionnaire does not increase patient anxiety, and has been shown to decrease anxiety in clinical settings. It has been established to be reliable and valid cross-culturally, and hence has been translated into different languages.\[[@ref37][@ref39][@ref40][@ref41]\]

Few studies re available on the incidence of dental anxiety and factors affecting dental anxietydental patients in Saudi Arabia.\[[@ref35][@ref36][@ref42]\] For improved patient management and development of better treatment strategies for anxious dental patients, the present study was conducted.
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This study was cross-sectional in design, and was conducted from January 2016 to June 2016 among 221 patients (aged 21--50 years) attending the outpatient clinics of College of Dentistry, Al-Jouf University, Saudi Arabia. Patients who had generalized anxiety disorders and intellectual disability were excluded. Based on standard deviation from the pilot study and previous studies, it was found that 200 cases are enough for conducting the research at power 0.80, confidence interval 0.95, and alpha level of 0.05.\[[@ref3][@ref5]\]

The study protocol was approved by the ethics committee of Aljouf University. Informed consent was obtained from all patients after explaining the methodology prior to enrolment in the study.

Patients were categorized into two groups according to their age -- Group I: 21--35 years and Group II -- 36--50 years.

Assessment tools consisted of a history form (concerning age, gender, educational level, and past dental visits) and a questionnaire comprising the Arabic version of MDAS, which was used to assess the level of dental anxiety.\[[@ref35][@ref36]\]

MDAS consists of 5 questions; each question has a five-category rating scale answer ranging from one which considered "non-anxious" to five which considered "extremely anxious." It concerns patients' anxiety in the fallowing situations:\[[@ref5]\]

Anticipating a visit to dentist,Waiting for treatment in the dentist\'s office,Waiting for teeth drilling on the dental chair,Waiting for scaling on the dental chair, andWaiting for a local anesthetic injection on the dental chair.

Summation of all answers represents a score for the level of dental anxiety with a minimum score of 5 and a maximum score of 25. Patients with scores of 11 or more are considered dentally anxious. Scores from 11--14 are considered to indicate moderate anxiety; and scores from 15--19 are considered to indicate high anxiety.\[[@ref5]\]

Data was analyzed using IBM Corp., IBM SPSSTM Statistics for Windows, Version 20.0. Armonk, NY. The independent *t*-test was used to study the difference between the groups.
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Out of the 300 questionnaires distributed, only 221 patients responded due to lack of time or refusal to participant in the study. Among the 221 patients who completed the questionnaire, 186 were males and 35 were females. The selected patients were allocated to two age groups -- 62.8% of the participants were 21--35 years old. The mean age was 32.2 years.

The incidence of dental anxiety among the study population was 51.6%. Based on the severity of dental anxiety, 22.1% of patients were found to be moderately anxious, 17.1% and 12.4% of patients were found to be highly and extremely anxious, respectively. [Figure 1](#F1){ref-type="fig"} shows the mean of dental anxiety score of different groups with respect to age, gender, education, and previous dental visits.

![Mean dental anxiety scoresfor different study groups](JISPCD-7-100-g001){#F1}

The average for the questions 1, 2, 3, 4, and 5 in the MDAS was 1.91, 1.96, 2.45, 2.31, and 2.76, respectively. The mean total anxiety score of the 221 patients was 11.39 (SD ± 2.7). Independent *t*-test revealed astatistically significant differencebetween the mean total anxiety scores of the two age groups (*P* \< 0.05) \[[Table 1](#T1){ref-type="table"}\]. The anxiety was decreased in the old age group.

###### 

Variables assessed in the study with sample size, percentage, mean total score and statistical test *P*
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Most of the women selected in the study were "more anxious" toward all items in the dental anxiety questionnaire. Independent *t*-test showed a statistically significant differencebetween the mean total score of the two gender group (*P* \< 0.05).

Regarding the education level, the independent *t*-test demonstrated no significant difference between the mean dental anxiety score of the two groups \[[Table 1](#T1){ref-type="table"}\].

A total of 85.7% of the patients had visited a dentist once before, and among them, 23.15% had a undesirable experience in their past dental visit. The patients who had a bad experience had higher anxiety levels than those who had good past dental experience. Independent *t*-test showed a statistically significant difference between the mean total scores of the patients with good and bad past dental experience (*P* \< 0.05) \[[Table 1](#T1){ref-type="table"}\].
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The present study was carried out to assess the dental anxiety level and the factors affecting dental anxiety among the patients attending the outpatient clinics of College of Dentistry, Aljouf University, Saudi Arabia. The mean total dental anxiety score was 11.39 (SD ± 2.7), which is similar to the anxiety levels reported from studies in India,\[[@ref9]\] China,\[[@ref39]\] and Greece.\[[@ref33]\] However, this score is different from the mean score reported by Erten\[[@ref4]\] and Saatchi\[[@ref5]\] who reported MDAS score of 12.34 ± 4.74.

The prevalence of dental anxiety between the study population was 51.6%. Based on the severity of dental anxiety, 22.1%, 17.1%, and 12.4% of the patients were found to be moderately anxious, highly anxious, and extremely anxious, respectively.

In a sample of Swedish adults, Svensson\[[@ref17]\] found that the prevalence of patients with severe dental anxiety was 4.7%. His result was less than the prevalence reported by this study (12.4%). Prevalence reported by this study was higher than that reported in other studies by Do Nascimento *et al*. (23%),\[[@ref3]\] Malvania (46%),\[[@ref6]\] and Taani (39%).\[[@ref42]\] However, it was less than the prevalence reported by studies conducted by Saatchi (58.8%).\[[@ref5]\] Gaafar\[[@ref15]\] studied dental anxiety prevalence in adult patients attending the dental clinics at the University of Dammam, Saudi Arabia and found that the prevalence of dental anxiety among the study sample was 27%. This change may be related to different sample sizes, different methodology, or geographical variation.

The results from this study showed an inverse relationship between the age and dental anxiety score. The older individuals showed lesser anxiety level than younger individuals; this is in agreement with the study by Acharya\[[@ref9]\] and that of Abanto.\[[@ref8]\] This finding is contrary to the findings of Tunc\[[@ref38]\] and Saatchi\[[@ref5]\] who reported that the dental fear and anxiety were not affected by age. These results might be due to a general decrease in anxiety with aging and increased exposure to other diseases.

Most women were "more anxious" towards all items in the dental anxiety questionnaire. The study showed a difference in dental anxiety level between males (mean total anxiety score 8.3) and females (mean total anxiety score 12.2). This result is in agreement with the studies by Erten,\[[@ref4]\] Auerbach,\[[@ref43]\] Saatchi,\[[@ref5]\] and de Jongh *et al*.\[[@ref44]\] This result is not in agreement with the study by Santhosh kumar *et al*.\[[@ref23]\] and Thomson *et al*.\[[@ref16]\] This result may be attributed to cultural differences.

Regarding education, the results of the present study showed that education had no significant effect on anxiety toward dental procedures. There was no statistical significant difference in the dental anxiety between educated and non-educated group. This result is in agreement with the study by Saatchi\[[@ref5]\] who mentioned that the dental fear and anxiety were not affected by education level. The result is not in agreement with the study by Erten\[[@ref4]\] who indicated that patients with a primary school education had the highest anxiety scores in comparison to highly educated patients.

Anxiety towards injection scored the highest mean score, which was similar to the findings in Danish adults.\[[@ref45]\] The results of the study showed a significant difference in dental anxiety based on past dental visit. Patients who had visited a dentist before showed less anxiety than other patients who had not visited a dentist at any time. Patients who had visited a dentist with a undesirable dental experience showed higher level of anxiety. This result is in agreement with the results of the studies done by Acharya,\[[@ref9]\] Saatchi,\[[@ref5]\] and Moore *et al*.\[[@ref45]\]

The limitations of the study includes a small sample size and using a self-administered questionnaire, which could be biased as there are chances that the patients may over or underestimate their responses.
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Within the study limitations, it can be concluded that younger patients and females were dentally more anxious. There is no significant difference in dental anxiety level in the base of educational attainment. Past undesirable dental experiences were associated with significantly increased anxiety scores.
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Further evaluation and analysis of anxiety associated with dental treatment may clarify more information for better patient management and proper treatment plan for patients suffering from dental anxiety. There is a need for appropriate scale that includes both the patient\'s evaluation and doctor\'s observation to accurately analyze dental anxiety.
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